Establishment of an in vitro screening model for neurodegeneration induced by antimalarial drugs of the artemisinin-type..
The establishment of an in vitro screening model for neurodegeneration inducing antimalarial drugs was conducted in stepwise fashion. Firstly, the in vivo selective neurotoxic potency of artemisinin was tested in neuronal cells in vitro in relation to the cytotoxic potency in other organ cell cultures such as liver and kidney or versus glial cells. Secondly, a comparison between different parts of the brain (cortex vs. brain stem) was performed and in the last step, a fast and sensitive screening endpoint was identified. In summary, non-neuronal cell lines such as hepatocytes (HEP-G2), liver epithelial cells (IAR), proximal tubular cells (LLC-PK(1)) and glial cells from the rat (C6) and human (GO-G-IJKT) displayed only moderate sensitivity to artemisinin and its derivatives. The same was found in undifferentiated neuronal cell lines from the mouse (N-18) and from human (Kelly), whereas during differentiation, these cells became much more sensitive. Primary astrocytes from the rat also were not specifically involved. In the comparison of primary neuronal cell cultures from the cortex and brain stem of the rat, the brain stem was found to be more sensitive than the cortex. The neurotoxic potential was determined by cytoskeleton elements (neurofilaments), which were degradated in vitro by diverse neurodegenerative compounds. In comparison of dog and rat primary brain stem cultures, the dog cells were found to be more sensitive to artemisinin than the rat cells. In addition to the primary brain stem cell cultures it was shown that the sprouting assay, which determines persistent delayed neurotoxic effects, is also useful for screening antimalarial drugs. To other compounds, artemether and artesunate, showed that use of the sprouting assay followed by primary brain stem cultures of the rat will be a good strategy to select candidate compounds.